Introduction {#S1}
============

*Flagellate* literally means to whip (someone), either as a religious discipline or for sexual gratification according to Oxford Dictionary. Flagellate dermatitis or toxicoderma presents with very characteristic linear wheal like skin manifestations and is often associated with shiitake mushroom (*Lentinus edodes*). It was first described by Nakamura in 1985.^[@R1]^ We report a 40 year old lady who developed flagellate dermatitis following ingestion of a bun containing shiitake mushroom.

Case Report {#S2}
===========

A 40 year old lady complained of acute onset of unusual rashes on her neck, body and limbs for 2 days. She reported feeling itchy on her arms and kept scratching, but denied scratching her trunk. She denied taking any medications. Physical examination revealed extensive flagellate dermatitis on arms, trunk, legs, neck, forehead and some pinpoint petechiae on arms ([Figure 1](#F1){ref-type="fig"}). On further questioning, patient recalled eating portobello mushroom from an Italian restaurant 5 days ago and a mushroom bun from a bakery shop 3 days ago, but could not recall taking shiitake mushroom. She recalled having itch when she ate mushroom in the past but no rash.

Figure 1Linear grouped erythematous papules on lower limbs (a) and abdomen (b).

Her full blood counts, liver function tests, creatine kinase and creatinine were normal. Her ANA was a low titre at 1:100 (speckled). She received oral prednisolone and antihistamines. On further clarification with the bakery shop, the mushroom bun that she ate 3 days prior to the onset of rash contained shiitake mushroom. She was advised to avoid shiitake Mushroom in future. Her rash improved subsequently.

Discussion {#S3}
==========

Flagellate dermatitis typically presents with multiple intensely pruritic, erythematous linear plaques and papules on the trunk and extremities.^[@R2]^ Such cutaneous reactions often occurred 48 hours following ingestion of under-cooked or raw shiitake mushroom.^[@R3]^ The average duration of involvement was 8.5 days and improvement was generally noticed within 2 to 14 days.^[@R4]^

People involved in cultivating and marketing shiitake mushrooms may develop allergic alveolitis on inhalation of mushroom spores and contact dermatitis upon contact with the mushroom. They may have positive patch tests and specific IgE antibodies. However, in shiitake dermatitis, skin prick and patch tests were mostly negative except for a few cases report by Lipper.^[@R3]^ There was a suggestion of possibility of UVA photodermatosis by Hanada during which 47% of patients with shiitake dermatitis had reproducible skin lesions to UVA on phototesting but not with UVB.^[@R5]^ Histology findings are nonspecific. Acutely, the skin biopsy shows spongiosis, elongated rete ridges with infiltrates of degenerative epidermal cells, lymphocytes, eosinophils and dermal oedema with perivascular infiltrates of lymphocytes, neutrophils, and eosinophils.^[@R4]^

The exact underlying pathogenesis is still uncertain. Koebnerisation was postulated by Nakamura, although scratching did not reproduce the eruptions.^[@R4]^ Lentinan, a polysaccharide found in shiitake has been implicated by a direct toxic effect, leading to interleukin-1 secretion, causing vasodilation, haemorrhage and the eruption.^[@R5]^ Heat may play a role in denaturing the toxin as flagellate dermatitis mostly only occurs in patients who consumed the under-cooked mushroom.^[@R4]^

Flagellate dermatitis was also reported in patients treated with bleomycin, in dermatomyositis^[@R6]^ and HIV patients.^[@R7]^ In bleomycin-induced flagellate dermatitis, patients developed linear pruritic pigmented lesions between 1 day and 9 weeks after the administration and may recur upon rechallenge of the drug. It was reported to occur, in a dose dependent manner, in about 8 to 66% of patients treated with bleomycin. Some patients may develop such eruptions even with a very low dose of bleomycin.^[@R8]^ Three cases of AIDS patient with Kaposi\'s sarcoma treated with relatively low dose of bleomycin were also reported to develop pruritic flagellate dermatitis.^[@R6]^ During the acute phase of bleomycin-induced flagellate dermatitis, the histological findings are similar to fixed drug eruption. This includes basal vaculolar alteration, pigmentary incontinence, dyskeratotic keratinocytes and perivascular dermal infiltrates of lymphocytes and eosinophils. Ultrastructurally, there is increased contact time between melanocytes and keratinocytes from the decrease in epidermal turnover, with the melanocytes being arrested in a pigment-producing state. Some authors suggested that since the skin lacks hydrolase which inactivates bleomycin, the local accumulation of bleomycin in skin could result in inflammatory reactions, similar to that of a fixed drug eruption. The hyperpigmentation may be postinflammatory rather than a primary sign. Nevertheless, the dermatitis resolves with cessation of bleomycin but hyperpigmentation can persist up to eight months.^[@R9]^

Previously, it was thought that this was class specific to bleomycin. In 2007, there was a case report of a patient developing flagellate erythema after three days treatment with docetaxel for metastatic breast cancer. Her pruritus and erythema resolved spontaneously with resolution of pigmentation gradually over weeks.^[@R10]^

Rarely, patients with dermatomyositis present with centripetal flagellate erythema on the trunk and proximal extremities. The histological findings showed interface dermatitis. Such unusual eruptions have not been reported in other types of connective tissues disease except for adult onset Still\'s disease. The intensity of the flagellate dermatitis purportedly mirrors the disease severity of dermatomyositis and may indicate a more complicated course of disease in adult onset Still\'s disease.^[@R6],[@R11]^ Even less commonly, HIV patients with hypereosinophilic syndrome were also reported to present with unusual cutaneous manifestations of linear flagellate plaques.^[@R7]^

Table 1Characteristics of flagellate erythema found in different conditions.Shiitake flagellate dermatitisBleomycin-induced flagellate erythemaDermatomyositis associated flagellate erythemaAdult onset Still\'s disease associated flagellate erythema^[@R10]^HIV associated flagellate erythema^[@R4]^Clinical featuresPruritic erythematouslinear papules, sparingthe inaccessible areasto scratching on the backTriggered by under-cooked/raw Shiitake mushroom, commonly 48 hrs after ingestionIntense pruritus, usually no pigmentationHyperpigmented brownish linear streaksOccurs 1 day to 9 weeks post administration of bleomycin in a dose-dependant mannerPruritus maybe absent, pigmentation presentCentripetal reddish linear streaks with erythematous plaquesMirrors the disease severityPruritus present, usually no pigmentationPersistent plaques with linear pigmentation with or without coalescent erythematous plaquesPresence could indicate a worse prognosis with increased risk of systemic complications and longer time to remissionPruritus and pigmentation may be presentLinear flagellate plaques accompanying fever and eosinophiliaHIV patients with hypereosinophilic syndromeHistologyNon-specific (spongiosis, elongated rete ridges, eosinophils and lymphocytes infiltrates, dermal oedema)Similar to fixed drug eruption in the acute phase Post-inflammatory hyperpigmentation in late lesionsInterface dermatitisDyskeratotic cells in the epidermis and dermal infiltrates of neutrophilsMixed perivascular infiltrate with eosinophils, histiocytes, lymphocytes and eosinophils Presence of flame bodiesTreatmentTopical and oral corticosteroids, antihistamines Self-limiting Thoroughly cooked Shiitake for future consumptionDiscontinue bleomycin Short course of oral/ potent topical corticosteroids Self-limitingTopical /oral corticosteroids and immunosuppresants (topical calcineurin inhibitors, hydroxychloroquine) Responds well to conventional therapyMain aim is to treat the underlying systemic disease Oral corticosteroids and immunosuppressants (methothrexate, cyclosporin) May persist even after fever has subsidedOral and topical corticosteroids, PUVA

Conclusions {#S4}
===========

Flagellate erythema was initially described in patients who consumed raw or undercooked shiitake mushroom. However, such eruptions are also characteristic of several diseases, each having their own distinguishing clinical features. Shiitake mushroom is the second most cultivated mushroom in the world and was reported to have immunomodulatory effects.^[@R4]^ Perhaps a wise move would be to consume the thoroughly cooked mushroom so that this delicious delicacy could be savoured without adverse effects.
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